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The military-det@loped curriculum materials in this course
package were selected by the National Center for Research in
Vocational Education Militaxy Curriculum Project for dissem-
ination to the six régional Curriculum Coordination Centers and
other instructional materials agencies. The puxpose of
disseminating these courses was to make curviculum materials
Geveloped by the military nore accessible to vocational
educators in the civilian setting.
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dissemifiation. Materials which were specific to the military
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curriculun resource materials which can ‘be adapted to support
vocational instruction and curricalum development.
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military-deveioped curriculum materials to
vocational and technical educators.

This"Broject, funded by the U.S. Office of

. Education, includes the identification and

acquisigion of curriculum medterials in print
form from the Coast Guard. Air Force,
Army. Marine Corps and Navy.
. [N

Access to military curriculum materials is
provided through a “Joint Memorandum of
Understanding” between the U.S. Office of
Education and the Department of Defense.

The acquired materials are reviewed by staffg
and subject matter specialists, and courses
deemed appitcgble to vocational and tech-
nical education are Seleczed for dlssemlnatlon

The National Center “for Res_earch in
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manuals. .

The 120 courses represent the following
sixteen vocational subject areas:

Food Service
Health .
.Heating & Air
Conditioning
Machine Shop
Management &
Supervision
Meteorology &

Agriculture
Aviation
Building &
Construction
Trades
Clericat
Qccupations
Communications
Drafting i’ Naligation
Electronics Photography
Engine Mechanics Public Service

, The number of courses and the subject areas
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h].ESSON PROGRESS CHECKS
.l
Elu N *
Record your answers in the sﬁhéﬁé provided. When you have compleggd

a lesson progress check, compare your answers -t0 the correct answers.

The correct answers are located at the end of each module-along with

blank pages for notes.

*

v
-IF YOUR ANSWERS ARE ALL CORRECT, GO ON TO THE NEXT LESSON. If NOT,

STUDY ANY OF THE OTHER RESOURCES AVAILABLE FOR THAT LESSOM UNTIL
YOU CAN ANSWER ALL THE QUESTYONS CORRECTLY.

b




Progress Check ,

PROGRESS CHECK
“~ LESSON 1

Electricity and the Electron

1. Lobel the three particles indicated. '

tf a neutral atom contains 10 protons and 14 neutrons.'
it should contain:

a. 24 electrons.
b. 10-electrons.
c. 14 electrons.

The atomic particles which,orbit the nucleus are:
‘s

a. protons.

b. neutions.

c. electrons.

b t—
-
B
———

L]

The nucleus of an atom is composed of:

electrons and neutrons.

protons and electrons.

protons, electrons, and neutrons.
neutrons and protons.

-

Progons and electrons normally are:

a. equal in number.
b. equal’in stze and weight.
c. found in the nucleus.
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PROGRESS CHECK
LESSON 1
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Electron Movement .

1. Label the atomic particles,

-
3

"

.

two protons . a. attraction .
proton and electron

{(+) and (-).

two electrons - b. repulsion
positive and negative

{+) and (+) )
1ike charges ¢. neither

unl ike charges

negat ive and negative

positive and positive

. two neutrons

-
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—
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1. weakest attraction to nucleus

2. greatest attraction to nucleus

3. easiest to free from its atomic
orbit

A

— @
&
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ProgrLss Check

5.

.is known as:

a3 One-' i 7

Which correctly describes ''random drift?’

a. the generﬁl movement of electrons in one direction through
a wire.

b. the occasional straying of electrons from one nuclear
orbit to another in the same atom.

¢. the undirected movement of free electrons in a wire.
d. the haphazard movement of atoms in a wire,

Which correctly describes ''ftee electrons?"

a. electrons whith are no longer attached- to an atom.
b. electrons which maks: up the outermost shell of an atom.

c. electrons which have become attached to another atom's
nucleus.

electron is removed from a neutral atom the Lcom becomes

a. negafTve fon.
b. positive ion,
c. uncharged fon.
d. free ion.

The energy required to free an electron from it's parent atom

[ - v

a. -potential energy. ¢
b.. atomic energy.

c. lonlzation potential.

d. electromotive force.
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Constructing a Simple Circuit

Self-Test
Module One - Lesson (n

4

in the simple circuit, what device acts as the source?
Answer

* what device acts as the 1pad?
Answer

what is the function of the source? .
Answer

in a de-energized circuit, the switch is in the

position. ope /closed.

The “blueprint’ or plan used for constructing a simple circuit
is called a diagram.

.t ;
The negative terminal of a dry cell is the terminal
. of the cell. on the cucer edge/

in the center .

v

when wiring a circuit, the switch should be .
L ) m.

. uade
¢9bpa J23Nn0 3yl vo 9 tagjewayds 'G5 fuado ‘4 tMOo{4 03 JusLINd
sasnes IRyl addod ayl sapiaoud 'f ‘dwej e °T ‘thip33eq JO |y B |
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Progress Check ) One-111

. PROGRESS CHECK
LESSON 111

-

Lurrent Flow

Draw a schematic of the circuit shown below.

&,

T r—— n
Which arrow correctly shows the direction of current flow?

e ———————

A

r

® L

KW (s . B .-/
hd . .-.

Which correctiy describes electron current §low?

free e!ecgrons moving in one direction.

the directed drift of positive and negat ive charges through
a wire. '
the drifting of outermost electrons aaY from the!r atomic
nuclei. )

the random drift of electrons in a conductor.




Progress Check ) One-111

. PROGRESS CHECK
LESSON 111

-

Lurrent Flow

Draw a schematic of the circuit shown below.

&,

T r—— n
Which arrow correctly shows the direction of current flow?

e ———————

A

r

® L

KW (s . B .-/
hd . .-.

Which correctiy describes electron current §low?

free e!ecgrons moving in one direction.

the directed drift of positive and negat ive charges through
a wire. '
the drifting of outermost electrons aaY from the!r atomic
nuclei. )

the random drift of electrons in a conductor.
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5.

conduc tor

6. Which arrow points to the negative terminal?

"

A

1
T‘\s

/

7. Which statement(s) is/are true?

a. Current wil) not flow.in a circuit unless there s a complete
path. .
When a circuit is closed, chere is an incomplete path.,
A circuit Is open when there Is an incomplete path., ° -

Current flow in & conductor is from Positive to negative.




ProgrﬁEs Check

€. Convert to amberes (use scientific notation).

20 ma
4 ma
5 va

30 ua

-
LY

to microamperes (use scientific notation) .

0.003 a
0.010 a
0.000004 a
0.000020 a




Sound/Slide ‘ )

The Ammeter

e .

A Self-Test
Modutle One - Lesson V

L
1. The unit of measure for current is the .
t- 2. On an ammeter, the biack terminal IS and the red °
.' . terminal fis .
3. W¥hat indicates thav an ammeter is connected with incorrect polar.ty?
Answer' y
4, Mhen ‘an ammeter is to be connected’?pto a ctrcuit, the-first stcp is ) \

L s. whtﬂ an ammeter is properly connected into a slmp.e circuit, the

meter Is connected so that: .
» a. only a small amount of the total current will pass through the
: meter,
- - b.. al) of the current flowing in the circuit will pass through the
meter.
Answer : :
‘ 6. A milllampere is equal to ampere(s). .
). ] 7. The name for one millionth of an ampcre is one ampere.
8. It is-good practics to select a meter having a range

than you expect to measure. greater/smalier

.

‘ J9lessd g fosdqw ‘L iCOOL/L °9
1 *§ $31n2415 9yl 921643us-3p *y fu0jIDVAIP Buoam YT Uy Id9(Jap ¢
LM J9qujod a4y £ f{49pJs0 Jeyl ujy) anjl1sod_‘aaglefidu *7  {auddwe %)
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Progress Check

PROGRESS CHECK
LESSON V

The Ammeter

1. Label the parts of the ammeter.

Which statement(s) is/are true?

The basic unit of electron current is the ampere.

When measuring current, the ammeter must be connected in
parallel. ° , : .

The amneter is used to measure coulombs per second and

is represented schematically by

Polarity must be observed when conn®¢ting the ammeter into
the ¢lreuit. '
Current readings will be higher when the smmeter is connected
near the negative terminal of the cell than when connected
near the positive terminal.

3. Which meter ts properly connected for taking current measurements?

Meter #1
Meter #2
Meter #3
Meter #4
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PROGRESS CHECK
LESSON V

The Ammeter

1. Label the parts of the ammeter.

Which statement(s) is/are true?

The basic unit of electron current is the ampere.

When measuring current, the ammeter must be connected in
parallel. ° , : .

The amneter is used to measure coulombs per second and

is represented schematically by

Polarity must be observed when conn®¢ting the ammeter into
the ¢lreuit. '
Current readings will be higher when the smmeter is connected
near the negative terminal of the cell than when connected
near the positive terminal.

3. Which meter ts properly connected for taking current measurements?

Meter #1
Meter #2
Meter #3
Meter #4




PROGRESS CUECK ANSWERS
MODULE ONE

LESSON | LESSON (11
. a. electron

b. neutron

€. proton
. b

oc’ e‘

LESSON 11

. &, proton

b. neutron

¢. electron ) LESSON 1V

Like charges repel and 1. 6,250,000,000,000,000,000 or 6.25 x 10'8
‘unlike charges attract. : electrons
. 1-b 7-b

2-a 8-a2"

‘3-a 9-b

“h-b 104

5-a

6-b

. "a.

>
L

2.l.x 102

. 4.31 x 1072
. 8.3 x 10"

1 x 1073
1000

D 0.1

"0.001
100,000
2% 1072,

. & x 10-3a

5 &/16-63
. 3 A lo.sa

3:x;303ua’
1 x lqkua
b ox lOoua
. 2% lolua

2~¢
3-a

‘C
a
. B
C

. b
. b
. 3.
b
c
d.
. 3.
b
c.
d.
.
b
c.
d

L]
o a
H -

a o




PROGRESS CUECK ANSWERS
MODULE ONE

LESSON | LESSON (11
. a. electron

b. neutron

€. proton
. b

oc’ e‘

LESSON 11

. &, proton

b. neutron

¢. electron ) LESSON 1V

Like charges repel and 1. 6,250,000,000,000,000,000 or 6.25 x 10'8
‘unlike charges attract. : electrons
. 1-b 7-b

2-a 8-a2"

‘3-a 9-b

“h-b 104

5-a

6-b

. "a.

>
L

2.l.x 102

. 4.31 x 1072
. 8.3 x 10"

1 x 1073
1000

D 0.1

"0.001
100,000
2% 1072,

. & x 10-3a

5 &/16-63
. 3 A lo.sa

3:x;303ua’
1 x lqkua
b ox lOoua
. 2% lolua

2~¢
3-a

‘C
a
. B
C

. b
. b
. 3.
b
c
d.
. 3.
b
c.
d.
.
b
c.
d

L]
o a
H -

a o




PROGRESS -CHECK ANSWERS MSOGLE ONE

LESSON ¥ .
. positive terminal
pointer (needle)
negative terminal
meter dial (scale)
c, ad d

o

O?QOU‘

W BN
> or

bout. 0.2 amps

IF YOUR ANSWERS ARE ALL CORRECT, YOU MAY TAKE THE MODULE TEST. [F NOT,
STUDY ANY OF THE OTHER RESOURCES AVAILABLE FOR THIS LESSON BEFORE TAKING
THE PROGRESS CHECK AGAIN.
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Progress Check Two-|

3. dentify the kind of cell connect jon used I'n each clrcult and
the amount of voltage belng applied to the lamp,

a. +l.sv %l.sv _;ll.l.sv (D cell connectlon:

voltage a> lamp:

cell connectlon:

voltaze at lamp:

cell connectlon:

voltage at lamp:

Which statement(s) Is/are true?

a. Terminals of the opposite pelarity are connected together
In a seriés aiding connect,on. :
Terminals of the same polarity are connected togother In a
series opposing connectlon.
Both.
Neither.

Which statement(s) about electromotive force Is/are true?

4. EMF Is a ferce which tends to move electrons.

b. EMF is the same as voltage.

€. EMF Is generated by the chemlcal energy releasec as a
result of mechanical work on the cell.

d. EMF causes an accumulation of opposite charges on a
cell's terminals. . “
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Progress Check Two-I

- 6. Match. g

1. Voltage a. v

2, Electromotive Force b. E
i 3. Volt c. EF .
7. ’ .

a. Series-aiding

b. Series-opposing

c. Paraliel

"
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